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(54) VAPORIZING AND FEEDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vaporizing and feeding 
method for vaporizing and feeding a liquid GVD raw material, 
under the atmosphere pressure, to a semiconductor 
manufacturing apparatus at a desired concentration and flow 
rate without degrading its quality. 

SOLUTION: The liquid GVD raw material is introduced, together ^ 
with a heated carrier gas, into a vaporizer having a vaporization /S 
chamber shaped to a spherical, elliptic-spherical, barrel. 
cylindrical, conical, frustoconical, hemispherical or their 
resembling shape or the shape combining these shapes with a 
vertical line as axis and is vaporized while the inside of the 
vaporizer is kept under the absolute pressure of 80 to 120 kPa 
under heating, following which the vapor is fed to the 
semiconductor manufacturing apparatus. 
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1 2 O k P a mm!£tl\Z^t=>tj:t<hy^itt^i^X. 

im^iM 2 ] ^it^{zmx^ti^i&»cv omntD^ 
it^ik(Dmnt^^')7ii:p^(Dmn(Ditf}<. i : 3o~i 
0 0 0 r*fc^li^is 1 (cfBSicD^^t«$&:^}io 

\ztm(D^itmt^y5)iio 

[is*ii5] ^itm^mTm. mmmmiz^ij^im 
vh^mmM 1 i=:tfiiea)mibilt$&:^;ic 

[000 1] 

Dll#4^tt*&T^yri6(D^^bSt$&:^5ifzH^^o ^F^l^ 
^^fci^c7)m^b«$&:^>ilz&|^-g,o 

[0 0 0 2] 

m^cot^m] ^mw^yu :^(Df&mmmizi^i^x{t. 

S i 3N4. UFamSSMi!: LTPSG (U > • vga> • 
:^*^:^) . BPSG (7Kp> • 

'5fr*^CD«#4i: Lr»*. S i H4, NH3. PH3. B2H 

e^(^^{^mmt<mi^h>Hx^fzf)<^ 'r/U7.<D^:^7z 
it^m&(D^mitf)mt:izr^*tx. ^mmcow-mitizn 

\z< <w;^on(Dmmmf&t<-^mt6:^{^mni,^m^^x 
i^^o m^it. s i 02m(Dm^tCxit^h^Jih^ 

iy^^m (S i (OC2H5) 4) t<s BPSGflICDll*'4 
tLXith'JM^ h^iyTts^m (B (OCH3) 3) . h«J 
> h^v'J^ (P (OCH3) 3) ^A<ffil^P,4^rl^^o 

^fz. z(Dmt)^\z=bs i 02a)Si<S(7>st^sim^*^-r 

Ta205M^CDSfrLl^fISS<D»KtBB^S+trLN^A<. 



(Ta (OC2H5) 5) A<fflL^t>4^-CL^^o 
[0 0 03] CVDJS*4<t LTia«:im*4^fl6ffl'r'&ii 

Lrm^bi§lctt*&L. m<b§5T?:^*;^ttir LfcS. cvD 

m/)Ms<. ^js*<;s<. ^it}^mt^m:MLmt<mm:Lx 
x^r>tzo "toyfzi^s %.it^(r>%.\tm.P^^i]mr ^ 1 1 

tic. m<b^l^SMlir3«*>?E>:A<^)^^b^-t±T, c VD 

[0 0 0 4] mv^cs/ Dmnoy%.it:f5}^t\^x{^. 
\:s.%.\t^(Dmm^mzt^i^xmm\^fzmwcy omtA 
^%\mmzm%L'thzt\z^\^)%\t^^^:f5}t. fe^ 

i^\tm.\mp^\zmH^ixfzm^'&mmi-c>mm{z^^m 

mzti>tt^\zi]mLx^\t^it^':f5)imt'^h^. c 

c V D 3^a-^«*& $ 4x^3SH7b<fc ^^(7):>:^^7!)<3& o 
m^b^F^^MIElc-r-SCctlzJ: y BtItB:55:;^/)<efP^ 

^ m^b $ 1± ^ c <!: /)< pj tgr- & ^ o 
[0 0 0 5] 

[^B^A<fil;*Lcfc5 •tf'SiSgl] Z^^X-TCVDIi. - 

$ ^b:^: J^I^:: fc cfc y S<S±lcltfi ^ 1± ^ T' -5) o 
L;{)^ L^^dTji^t) 3^^X^ C V Dli. ^lETT'^T^'ci: =bz.t\z 

!fel^ffll^/::S i 02mX\t. -J Zf^W&lkU^mt 

iz^iMz^'^m^h.^^n^t^^^. -leo^fe. ;7^I±T(D 

(D ^ ^1] ffl -e ^ -5) <t L ^ 5 *i J A < fc >5) o 
[00 0 6] ^(Ofztb^ ;'Sf*cvDll*4^:^mi±TT'fv 
<bSi±-5:&;i3!)<il^tt'S;5<s ffraiOibfctj^ fi^*c7)^^b 
(c J: y :^ ^ IE T c V D n i|f4co m^b ^ ^T 

mRis^i&xihm^ < %imi^r^fzi5b<Dmmi^y5}^ 

[0 0 0 7] 

[ISSi^^^-r-S/r&^c/^^IS] *^B^#b(i. ctL^co 
R®i^ff^. ¥i^Jf$^r*fe^^^b§l^ffit^^c^:^rct 

;'a{*CVDJir4*:^^aT-C:. p°p®$ffiT$-l±'5Zi:^i: 
<. 3ra<X>;BJt&i;3SJa:-eaip<fc<^^bL!#^Ci:^a 
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[0 0 0 8] rtjit>-^:^^BM\t. ;'a«:cVDJ^3sjif. m 

[0 0 0 9] 

itzHh>^m^'^-^fzm^v$>^%it^\zmxL. 

[0 0 10] ;S<*C VDIl*4(i. mME.t<\^<. %it}^ 
mt'Ami^mi^miSiLXl^^tzdb. :X%EETV^iti-^ 

xmmvf)^'oi^-\z^it^-^^{^!,mt<h^o 
im»^yj)Ht. mt^<D%itm^mi^^ttt\z^ ,^(*c 
V Dmntmm^itx%iti^i±^tzi5b\zm.m^^mm^ 

^ztlz^-DXs :*:tlEETlcfci%Ttn°BM^<£T$-t±'S) 

m ^ b r- ^ ^ ct ^ a I ^ tti L i« ^ H CD fe o 
[0 0 1 1] :^mm(D%itmiky5)i:^mmv^^cvD 
f^nit. «;s-c?g<*-r?feti(«#rc*i]i®fij^<. mmzttj. 

(T I (OCH (CH3) 2) 4) ^ 
P7K^ex5^^> (T i (OC3H7) 4) . -T^h^tert-^r 
h^vi;;uzj-H7A (Z r (OC (CH3) 3) 4) . ^ 
h^n-:/ h^^V'V^UzjziOA (2r (OC4H9) 4) . 
■7"h^> ^^v/<:^v'!7A (V (0CH3) 4) , hU> 
h^v/'C:hv;U;j-:^v K (VO (OCH3) 3) . 

(Nb (OC2H5) 5) . ^>^xh^ 
V^>^;U (Ta (OC2H5) 5) , hU> h + V/-t^^ 

m (B (0CH3) 3) . hU iso-::^'P7K^ exT^u 5 
(A I (OCH (CH3) 2) 3) . ^ h^x h^v>tr 
(S i (OC2H5) 4) . 5^ h^x h^v>rjUT- 
(Go (OC2H5) 4) . ^h^> h^vXX (S 
n (OCH3) 4) . hU>« h^i^U> (P (OC 
H3) 3) . h^v7n;;^:7-f K (PO (O 

CH3) 3) . h'Jxh^vt^ (As (OC 
2H5) 3) . hUX h + *>7>5=^^> (Sb (OC 



2H5) 3) ^<D:^;Sl?iStt:<DT;Uzi^i>K*^lf<&Ci: 

[0 0 1 2] f5ia(D[5)!»>fZ. h U>«5^;UT;U5 - 

(A I (CH3) 3) . vp« 5^;UT;U^xH7A/\^ K 
K (A I (CH3) 2H) . hUiso-::f5^;uT;us- 
't^A (A I (iso-C4H9) 3) . ^^V-y)V:tn7-ti'^ 
;U7-t h>^e:=.;u hu y 5^;uv^> ( (CF3C0) 2 

CHCu • CH2CHS i (CH3) 3) . 
PT-b^;UTH2 h>fflTU;UhU>5^Jl/i>^> ( (CF 
3CO) 2CHCu • CH2CHCH2S i (CH3) 3) , 

('\SO'Zfn\Z)\yiy^ n^ly^ iyX.^J\y) ^"^^^T^^ 
Vv/N'^-f K ( (iso-C3H7C5H5) 2WH2) . "xh^ 
^;;i/Zi -'t^A (2 r (N (C 

H3) 2) 4) ^ '^v^ v>T;t/7 ^ y ^ (Ta 
(N (CH3) 2) 5) - ^>^i^x^;u75y 
(Ta (N (C2H5) 2) 5) . '=rV=yV^=J-)\.7^J=f' 

^> (T i (N (CH3) 2) 4) . 7^h^vX^;U75 
(T i (N (C2H5) 2) 4) ^a)^;ST';«{*a) 

[0 0 13] liXT. *^^(Dfi^bfi^«&:^^s. mi-n 
Pfi^$*L^t(DTMi/d:L^o mi ;RU*lil3(i*^B^a)M^b 

^wf5Vk\zm\.^hz.tt^x^h%.\^m<r>m'^'^'tm.w^ 

Ii]2BL0^[i]4fi^>!7lI 1 (DA- A* ®. (El 3 CD B - 
B* ®ICfclt^||T®Iil. lll5(ilil3CDm^btff(Zfclt'5^ 

(H. liiefiiiii. I2l3i^iM^cD^^b§f(D<5iJS^-r«©f® 

lii. ^1 \%'^mm%.\c\^^-ii)^^mm\.iz%,\>c^^^y 

[0 0 14] *«gB^<Dm<b<ft$&:&;*|Zffit>t.4x-&ft^b§§ 

«^(^. H1 1 (Dm^b^ii. %.\)LW.(^>'h^^i^v\m^ti 

¥l*ff^^iS^^-ti-/-r}f^tt(D^^kif-efc^o :^^^0^f::fflL^ 
^tt^^^b§§(*. m<b^cDff^tt;()<zcDcfc 5?:fff^^r*^4x 

T:^fS]ICfS]L^frRilff$. RIS#ff^. ^L<(iO 
fflJ?()<T::^fa)lC(S]< c*:9lcR®ff^^RftJf^, R«S^iJ^. ^ 

[0 0 15] ^/c. ^^B^fCffltx^tt-S^^bl^CD^jbS 
l*±i^<DJ:e^^48fi£'T:fe $ »blc^1bS(Dig^7^i<A 

RiSJf^-^l*±®^frl*T®CDRISaJ^^jF-r4iCDT'fc 
3tLi5V-$fct/fc^<b^<!:-r'$)5i4ti, l^il®(D5ffi$|5(C 

fcixT**x®jftA<SSirtT<i:*:>tL. **;^(Di»®iZcfcor 
^(D:fc#*(ia<b:tf;^(DiftJS»lcj:oT4im?i''j-ffilc 
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5 0 O O c m 3 , L<li20-1 000cm3 ff^ 

[0 0 1 6] :^%^[zmi^i^ti^mt^(DmtmMt. 

D 11*'4«^$& P -V'J r P i: ^it:h^7s ai P CDP^I 

[0 0 17] :^^BM\zmi^ih^^^it^\z^l^xlt. ^ 
■v'J7:^'7.«*gP(7)ia)#li. ^-^'J7:b*x*<^ib§SgP»? 

b(D^5\z^ ^•vUr:ti^x{ttsSi^P(7)7k¥®(r*i(t^[S]# 
9)!)<. ^A^UT**7.e^$&Plcfc(-t'g>mibmi^llCD7K¥® 
1 OIZJ^LT 0Jtia±4 5JtJaT(Dft)Si&Ji£ 

(1 1 CD1 2(-^-r^fS]#) TfS]^|C0^ia±2 5 

^)UT^yr(i±ra]^icoS)^± 1 sgiaTcD^^^^j^a-r 

[0 0 18] ^fz. x^^0^^rfcl^T^i. ;^(*CVDJ1^ 

si^^^-d-^ ztu< miibxmmx*t^'D^-\z%it^i± 

^i^vllA<fcy. ;-«(*CVDjS*'4i:}gfi4*i±r^^b*iJ:^ 

CVDjl*4<ft$&P<7)I^SJ:t'J t:*^^<-r'S-<t*<» 
^L<. ^<Ottt<^ . 2-5, O : lfiJgi:3S-Sc>:3i:: 
^n-So ^A''J7:b*X^|&P(7)l^^?!)<CVDl^*4{ft$&P 
(7)1^^(7)1. 2<&ci:y t/h^FLMi^fi. m^bMlZ«*&* 

(Dmmmm\zm§m^Ri^^m^^c^o 

[0019] *^B^lz:fflLMbti-'5^^b§§rz(i. 

s 3 iz TF-r cfc ^ fcajbm<7)«*snfc. ff$tt/)«m<b^(7>ff$ 

l^o 5E^^DiS:MJf^l^l::-^l^r^*^#^c$^J|Jg^i?:^:l^?^l<. iS« 
(im^bMo±$P(csisS;Kri£rt^ti'5>c §gE^ifiit^ 
*S^^(Dff$ttf*. 6 (7) cfc 5 l::^ib^(?5ff^tt)()<R 

tmm-^mx ^tn^^&mm ^F\m-^r^ttji:^^o\z 
^^^mm'^z(DJ^5\zWL^-r^ztiz^l)^ %itmo> 

^•V'JT*'Xtt|l&PJ:tJ«J&S?Hfr + ^UT**X^. ft 
i b ^ CD 1* ® ( z ; o r ^ * > ( c J£ (U -fr r ft < b ;^ aj p 

[0 0 2 0] ^fz. ±'^(D^i&izit. T&wmnaymm. 



m^R. ^it±'7.mm. t<Di]k(Dmi'^^^utizmcx 
^m(D}^mizWimx ^^^o umm^^9it<i^^ ^^^z 
ttm^Li^o ^i&izix^m^^^i^^-r^m^it. 
^mLx^itm^^mj^B^Kmrnm^x^Htmizm^^ 

*&fi. ft^b:^'xiSg. t(Oi&(om'f^mj:tlz^'^xt 
m?t*:^)b<. il^(i4 0-2 5 0°cfIJg^/j:-g>J;3lciS^ 

[00 2 1 ] ^^^^mif^m^. ^^^(D:k^^\t. il^ 
(ift<b^(7)§fg<;)i/3o-4/5r*fcy. ii?^L<ii 
1/1 o-2/3-efc-5o ^f&(r>:^^^f3<m.itm<n^m 

<D 1 /S Ocfc y^h^L^ii^li. ft^b^^I^gPANb^t^Nl 

1&<D:k^$ti<^itm<D^m<0 4 / 5 cfc y :fe^L^^^(i, 
^-^^ U T**XCDJi£lE];7it>!)<ft^bSl^il®(7)ftfit^ Stt-S C 

[0 0 2 2] ^fc. *^B^lCffllxP,+L'5ft^b^|ZfclN-C 

^im:^i^(r>&M<Dmm\zi}m^iSL^Wi\f^ztt<x^ 
}^m\zmmm^x'^^<^z>\zmf&^^^o mm^^^(DiSL 

l::. ft<bS*SSfi<*Df»ffi;S-C#<xlSJ:<**lrPM^$ 

[0 0 2 3] *:^B^(7)ft^b«$a:^r;iicfciNT(i. ftib^ 
i^m-r^vsiz^ ^it^:^mj.^\zi,^it^a>9\'Wzm 

flft^ISi: LTl*. ftibil(D^fiiJirij7tt>t— 
<*(t^:^5i. ft^bSa)ff$«frfe*:)-y-fr::/a*:/^ t-^- 

mmt^&^o i^-rH0«^f3fcu>r4>ft^b^^fSJtm< 

isfi. m&\zn^^fi^mm^&itmmiz^ ft^b^cD;^ 

®7!)<4 0-2 5 0''CfIjg<i:?^d:'5)J:3lciS^^;K'&o 
[0 0 2 4] *^B^(Dft^bflt$S^;i(i. lUJtCDcl;5?tfft 
ibSfSffiffiLT. ft^bSl^^/iaSft-r^-t-ttlc. ^itm 

F*9(7)$&>PtIE:t)^8 O- 1 2 O k P a fC^-t>/j:/)<i^. 

cvDj^*4^ft^b$-a-r4^«f*SiggM-^ft^bm$a"r^ 
y3)ivhi>o **B^(7)ft^b^ttl&:&;£^cfcL^T. ^-v'jy 
:tf7.lift<bSirfltJ&$ti'S9tt!ziiaSa'r^!esS/)<fc-&o 

t(r>i^<Dmi'^&V^Ut'iz^'DX^m:tj:^i}<. M'^i^ 
4 0-2 5 0"CfIST?fe^o ^fc. iSf*CVDj®*4i&ia 
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lt*<. if * L < 1 : 3 0-1 000. cfc y tLl-^ L < li 
1 : 4 0-2 O Or-fe'&cfc^lZlS^^tl.'&o *^B^|-fc 

- 1 ofiSrfc^o 

[0 0 2 5] ^^B^lCfcaNT. itm^^&(Dmm:^Mz 

iS. ^/rli. m1bM(Dl^ii^^l>*?S^a7b^«bcos^fi3i/l<§^ 
iztj: tj . gi<bSi^a);SJSa)l^— fb^§^lc|*3!jN«>z ^;5>< 
r'§-'5)<h<i:t(::. ^1b7b<^lt^^^:^^^ET(cfcL^r t . 

C V D 11*4 ^ n°Pi SiST ^ 1± ^ C <t <f < -C S^li^ cfc < 
mib*1±^C^:6<-e^^o 

[0 0 2 6] milt. *^0^co^^b{rt$a:^;i$lljSS-r'5 
/■ri^cD^lb^jji&^xx^AcD-'Bii^ji^r^g^ll-efc^o 

^EETco^^bttJf&icteixri*. mtm^mTm. m-k^ 
y5mz^l^x^t. ^itm$&mjm. ai±^MiCcfcy^ib 

miiZTikr^oiz^ m^bl§7()<*#tt:S{3tSS^:fr$-ri:: 
[0 0 2 7] 

[00 2 8] mmm i 

m 1 ^^a'ni 2 c7)cfc 5 {z^it^mmt<F]Wimt^m^i: 
m^^ittzmvtxib^^its^mi^x. m7<o^otj:% 

^bW^vXT^A^^tSLfco m^b^(7)RM$PI*gA<3 4 
mm. ^$A<3 5mm-Cfcy. #^fiiJ(ig;!)< 3 4 mmT? 
fe-So ilibgfflCli. 3fflCD1. SmmCDF^^g^W-r-SC 
V D 1^ P :R C V D Jl$4<tt$& P O 3 f&(D g * 

'r^^-vU7:«'x^ft$&PA<tSlt^tlrl^>5o ^-v'JT:b* 
x<^$&PCO(S]^(i. ttii5aPlcfclt^a^bmi^il7K¥®(7) 

[002 9] CCDJ:^3^d:^M^ffll^T. Sj^mCOmWC 

EOS) (D^itmi&um^'nU'Dfzo ^itm^m^ 
m^r^tz^cDi&i^mm^^mh^-jy^t&iftzo 

[0 0 3 0] ^it^^:^^E.\Z&:i^tj:t<hy. **X*QSft 



— -Si — 1 6 0'*ClcAPg^(S:;^L. ^-V U 7:^•x^AP7!)^ 
1 6 O"C(Z*08ftLf=M*4r-V'JT**X^ 1 2. 9 L/ 
mi n (O^C, :^^l£) (DT^imX^itmizm^ Lfzo 
iz^ i««:|©*4S^*CDT^ h^x h^v^T^^^. ffliSi'N 

ilJiSL. 2. 0 gx^m i n(D;TLST'^ibtl(r{ft$&Lf-o 
CO^mOlt : 1 : 6 O) 

[003 1 ] ^^b:^*x|iiPlrfct^r. %iti37.^e o^^ 

^mYLtzo )%mm^Lfzmti3 7.a)m^mim'^^n 
iz^ijmmL^itm^m^^tttiz^ ft-iri^j: 

tzo -^-c^^jSm^^ 1 Ic^-To 
[003 2] IIJ£Clj2-5 

sstte^j 1 (D^itmtii^umiz^if ^m.m^^ 'J T :h*x(Dm 

*&»^€->^4, 3 L/m in. 8. 6 L/m i n. 1 
7. 2 L/m in. 2 1. 5 L/m in (0°C. 

7^ h^x h^i>>r-f m(Dm^b^(Dmg^4-^U7:fa' 
;^<^SfiC7)J±(i^><? 1 :20. 1:40. 1:80. 

1 : 100) {zm^tz{^t^{tmmm^ tmm\zLx^it 
mi^um^ntii'ofz. ^^(D^itmik^m\z'oi\x. ^ 
h^x [^^iy^^m<o^itmjkU^m<D^m^m^fziiB 

ll?^1 IZTjk-t. 

[003 31 llt6fi»J6-8 

Hjss^ij 1 (D%itmfi(^um\z^\f ^^it^(D^-^ ')T^y^ 

tt$SP<7>P^t§^. #>i3rCVD]^*4«$&P<l:[B]i:p^^l. C 
VDll#4ei$&Pa)2f&CDl^g. CVDJS*4tt$&P(7)4<S 

a)i*3Sic^x.fc(5A>ri^Jfiilij 1 <!: Wim\z LT a^b«*&iie 
i^^^T^fof-o 7^ h^x h^v^>rmcD^^bi?5^i;^M 
<7>^^^iiii'<yr$gm^a 1 {ZTT^-to 
[0034] ^mm 9 

mmm^ (D%\t{^muM\z^i'f^o vom%A'^^ h^is 

o-:^P7ff^v^^> (TT I p) {zm?L. iS:^tm^. 

%\tm. :Rt/^-VUT**X«$&^^>C07fP*v^ t-iS' 

--co^)D^(S;s?a^^ 1 9 o°c^c^^/•-(53^)^l^ll^^^] i <b: 
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